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FIELD OF THE INVENTION 



TANK REFUELLING SYSTEM 



The present invention rdlates broadly to a fluid level control system, and a valve and Qmd 
level sensor. The invention relates particularly, though not exclusively/ to a tank 
refuelling system designed to be used in conjunction with a dry-break refuelling noz^. 

BACKGROUND TO THE INVENTION 

"^Quidk-HU" diesel refuelling technology is often tfie ^tem of choice for large diesel 
vehide operators in many mining^ raiU and eartiunoving industxles. The system typic^ly 
compxises a diy-break dispensing nozzle, dry-break fuel receiver and tank vent(s). Th ^ 
nozsde is manxiaUy turned on to aUowfud to flow iiitotiie tank via tiiereceiva^ The 
nozzle shut-ofi medianism is sensitive to fluid pressure conveyed through the nozzle. 
Fressxulsaticn of tite fuel tank is required to shut-off the pressure sensitive nozzle and 
thus terminate Ihe flow of fuel into tiie tank. A refuelling nozzle and system of this type 
are disdosed in the applicants VS patent Mo. 4919174 and Australian patent No. 58608^. 

As occupational health and safety (OH&S) and environmental issues become an 
increa^g priority with many quick-fill userst, pressuiisation of the fud tank is often 
undesirable and in some cases prohibited. This has in turn created tiie need for a systeiiri 
thai: will temunate flie flow of fud into a tank witiiout the need for tankpressurisaticn. 

US patent application No. 10/052909 by Cortex ^^a/dlsdoses a refudling Byetem and fi id 
reodver deigned to shut-off without requiring pressurisation of the fud tank. Ihe fud 
receiver is in the form of a dud vdve recdver having a vdve poppet and a piston shutt e 
located at its inlet and outiet respectivdy. Ihe dual vdve recdver la normally dosed 
wherein vdve poppet and the piston shuttles are utged dosed via respective spiingk. 
The system indtides a levd sensor whidi controls the flow of fud to flie dud vdve 
recdver so that when the fud tank Is not full, hydraulic fud taken from an inlet of the 
recdver fl ows to a chamber adjacent flie piston shuttte to force tiie piston open and to 
permit the flow of fod to the fod tank. When the fuel tank is fnUltiie supply of l^drauiic 
fud to the chamb er via the le vd sensor is i nt err up ted and the spring forces the piston ai id 
the dud valve recdver into its normally dosed condition. 
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SUMMARY OF THE INVENTION 



3. 



According to one aspect of the pxesmt inventioxi tfiere Is provided a fltud levd control 
S3rstein comprising: 

a level sensor l^eing adapted to mount to a vessel for sensing itie level of its flu d 
contents; and 

a valve being adapted to connect to the vessel and operatively coupled to the h vel 
sensor to control ihe flow of fluid to the vessel tiie valve being of a normally-q Den 
configuration whilst the fluid level is below a predetermined level to permit th< s 
flow of fluid to the vessel whereas at or above the predetennined levd the level 
sensor effects dosuie of the valve to at least restrict the flow of fluid to the vess A. 



Preferably the valve is hydraulically actuated by the level s^isor. More preferably the 
valve indudes a valve body having an elongate fluid passageway defining an inlet and an 
outlet at its respective ends^ an inlet and an outlet valve head bdng slidably and a)dall] ^ 
disposed within the passa^way for dosnre of Ihe reactive inlet and outlet of the flui d 
15 passageway. 

According to another aspect of the inveniiGn there is provided a valve comprising: 

a valve body lunring an elongate fluid passageway defining an inlet and an outlet 
at its respective ends; and 

an inlet and an outlet valve head being sUdsOfy disposed within the fluid 
20 passageway for dosure of the respective inlet and ouSet of Ate fluid passagewa^k 

the valve bdng of aiuntnally open oonflguration wheneln Ifae outlet valve head is 
uiged out of sealing engagem^ with the outlet to pennit the flow of fluid 
Ihrou^ the valve. 

Preferably the ouflet valve head Is connected to a piston which is slidably received with in 
25 a piston chamber of a piston houdng mounted widiinth^ Morepreferably 
the valve indudes a biasiz^ element located within the piston diamber and arranged to 
urge the {riston away fiiim tfie outlet and the ouflet valve head out of 
engagement wifli the outtet wherein the valve is In the normally open configuration to 
allow the flow of fluid therethrough. Even more preferably the piston diamberindude^ a 
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hydraulic chamber bdng arranged so that hydraulic fluid pressure applied to ttie 
hydraulic diamber drives the piston toward flie ouflet and fiie outlet head into sesdiii{ 
engag^ent wilh the ouflet to dose ihe valve. 

Preferably tfie inlet valve head is in the form of a receiver poppet which is slidably 
5 lec^ved within a poppet dianiber of a poppet hou^ng mounted within tlie valve bodjr. 
More pr^erably the valve also indudes a poppet biasing element located within flie 
poppet chamber and arranged to urge flie receiver poppet toward and into sealing 
engagement with the inlet 

According to a further aqpect of ttie invention there is provided a fluid level sensor 
10 compri^g; 

a float device being adapted to locate within a vessel for sensing the level of its 
fluid contents; and 

a level sensor valve bdng coupled to or arranged to engage the float device the 
level senor valve being adapted to couple to a valve and flie float device being 
15 arranged to move said sensor valve into a first position at a predetermined leve of 

fluid within flie vessel whereby flie sensor valve permits the flow of a hydraulii : 
fluid to the valve to effect its dosure. 

Preferably the level sensor vahre indudes a s«sor body havhig a recess mthin whidi a 
spool is didaUy housed^ the ^o6l being operativdy coupled to or arranged to engage he 

20 float device via a connecting rod. More preferably the sensor body indudes a hydrauli* : 
flow passage whidv with the fluid level at or above the predetermined level and the le^ 'd 
sensor vdve in the first po^tion^ cooperates with the recess In order to permit tti^ ji 
hydraulic fluid to the valve whereas in a second po^on the spool prevents the flow of 
hydraulic fluid to the valve whilst the fluid levd in flie vessel is bdow the predetmnin :d 

25 level. 

Preferably the body of the valve indudes a sampling port operativdy coupled to the lei el 
sensor valve to provide hydraulic fluid to said levd sensor and wifli tihe level sensor va ve 
inffaefirstposiiioiv toredirectittoahydraxdiccluoxiberofth^ More pieCerably the 

sampling port is connected to an inlet of flie hydraulic flow passage of the sensor body ^ ria 
. 30 asampling flow line whidi indudes an in-line stredneiv diedc valve and/or pressure 

acciunulator. Even iriore preferably the fluid levd serisorirududes a first hydrauUcretuj^ 
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line connected betiveen a first ouflet of the hydraulic flow passage and the hydraulic 
chamber of tiie valve. In these embodiments the h3rdraulic fluid is ihe fluid of the ves^eL 

Preferably the fluid level sensor indudes a float chamber within which the float devio » is 
located^ the float chamber airanged to be flooded by the vessel fluid at the predetenni led 
leveL More preferably the float diamber indudes one or more apertures about its 
peripheral wall and whidi permit flooding of the diamber whidi indudes a non-zetuxji 
valve in its base whidi permits flow out of the diamber only » 

Preferably the piston housing of the valve body indudes a hydraulic iiilet to which flic 
level sensor valve is operatively coupled, the hydraulic inlet being arranged, with the 
levd sensor valve in the second positioiv to provide hydraulic fluid pressure to the pifijton 
on an opposite feoe to title hydraulic duunber whereby the hydraulic fluid as^sts the 
bia^xig dement in retaining tihe valve in die normally open mode. Mem preferably ifa^ 
hydraulic inlet Is coupled to a secc»id ouflet of the hydraulic flow passage via a second 
hydraulic return line. Eyen more preferably flie spool of the level sensor valve indude s j 
thxoughgoing passage whidv with said sensor valve in the second positionr cooperates 
with the hydraulic flow passage to provide hydraulic fluid to the second ouflet only an d 
tiius hydraulic fluid to the opposite £ace of the piston. Still more preferably the piston 
housing indudes anodier hydraulic inlet to which the sensor valve is operatt vdy couplkd 
aid being arranged to piovi de hydraulic fluid pcessure to the pi$tc»i to assist the blasir g 
dement in retaining the valve in its cqpen oonfiguiaflon. 

Preferably the fluid levd control system is used in conjun^on wifli a refuelling nos^e 
More preferably flte refuelling nozzle is of a dry break configuration and deigned to 
engage the inl^ vdve head or the recdver poppet to effect its opening. 

BRIEF DESCRIPTION OF THE FIGURES 

In otdet to adueve a better understanding of the nature of tih« present invention a 
preferred embocBment of a fluid levd control system together wifli a vdve and a fluid 
levd sensor will now be describ ed^ by way of example only, wifli zef erence to the 
accompanying drawings in whidu 

Figure 1 is a sdiematic rep<es»tation of a fluid levd control sydem according to one 
30 embodiment of the inventtoru 



} « 
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Rgore 2 is a sectional view of a valve of the sys^ism of figure 1; and 

Figure 3 is a sectional view of a fluid level sensor showing a sensor valve In its upwar ] 
(fixst) and downwazd (secmd) positions in die right and left hand representationsy 
respectively. 

5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

As shown in figure 1 there Is a fluid level control system comprising a levd sensor 
de^gnated generally as 10, and a valve in the form of a shut-off valve 12. The level seitisor 
10 is mounted to a vessel (not shown) and designed to sense ti\e level of fluid, such as 
fael^ in tiie vessel. The shuH>ff valve 12 is in this example designed to be actuated by 
10 diy-break refuelling nozzle (not shown) such as diat of the ^plicanf s US patent 
No. 4919174. 

The shut-off valve 12 is operatlvdy coupled to Ae level sensor 10 via a sampling flow ] me 
14 togedier widi first and second hydraulic return lines 16 and 18, respectively. The sli ut- 
of£ valve 12 is of a normally-open configuration wherein it pennits the flow of fuel Crox i 
15 the refuelling nozzle to ihe vessel or tank (not iUustcated) whilst the fltud or fuel level i s 
bdowapre-detenninedleveiL The levd sensor 10 is configured to effect dosure of the 
shut-off valve 12 when the fud levd is at ttie pre-detennined levet whldi is most 
tyjdcaUy the maximum levd erf fud within the lank when at is deemed to be 

As shown in figure 2 the shut-ofif valve 12 includes a vdve body 20 which is dongate ai id 
20 diapedgeneraUycylindricd with an asddlycU^osed fluid or fud passagew^ Hie 
fluid pasrageway 22 indudes an inlet 24 and an outlet 26 at or adjacent its respedive 
ends* The shut-^iff vdve 12 also indudes an inlet vdve head 28 and an ouflet vdve hes^ 
30 didably and coaxially recdved with them the fluid passageway 22 at or adjacent to t le 
fud inlet 24 and Ihe fud outlet 26/ respectivdy. The shut*off vdve 12 is in operation of 
25 normdly-open configuration wherdn die outiet vdve head 30 is urged or biased out of 
sealing engagement with the fud outiet 26. In use, the ixdet vdve head 28 is engaged bj ^ 
flie refuelling nozzle (not shown) and a deeve 32 of the refudling nozzle dnits and seal r 
with the fud Inlet 24 of the shut-off valve 12. lliexefuiellingiKxzzteinit5''onmode'' 
indudes a vdve poppet 34 whidi dmts file iidet vdve head 28 and lon» it out of 
30 engagement with the fuel inlet 24 to allow the flow of fud ifaioi^ fiie shut-off vdve 12 
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The shut-off valve 12 also includes a piston housing 36 motmted to the valve hou^g 
ad]acmt to the fad outtet 26 and including a piston chamber 38 of a generally cylindrical 
conflguxation and arranged coaxial wifti the fad passageway 22. The piston diambe* 38 
slidably houses a piston 40 which is connected to the valve head 30 via a connecting n >d 
42 and urged away from ihe fuel oudet 26 via a biasing element in ihe form of a pisto] i 
return spring 44 which locates about die connecting rod 42. Thus, the pfaton 40 ordin; irfly 
retains the outlet valve head 30 out of sealing engagement with ttie fuel outlet 26 to 
p«Bilt die flow of fuel in the noxmaily-open mode of fiie shut-off valve 12- Hie pistor 
chamber 38 indudes a hydraulic diamber 46 located adjacent a front face of the piston 40 
so that hydraulic pressure >\rifiw fhis d)^^ 

spring 44 force toward the fuel outiet 26 and the outlet head 30 into sealing engagemei it 
wife the fuel outlet 26 so as to close the valve 12. In this example fee outlet valve heac 30 
is of a conical shape and designed to mate wife a corresponding internal surfoce of the 
fuel passageway 22 and fee fuel outiet 26. 

The shut-off valve 12 also indudes a po^t housing 48 wMdi is of a cylindrical shape 
and is mounted to fee valve housing 20 ooaxially wifein fee fuel passageway 22 adjaceU: 
fee fuel iniet 24. The poppet housing 48 indudes a poppet chamber 50 within which ti e 
inlet valve head in fee forni of a receiver poppet 52 is slidably rec^ved. Theteceiver 
poppet 52 indudes a coaxial hare 54 within whidi a poppet Uasing element in the f onz t of 
poppet spring 56 is housed. The poppet return spring 56 urges fee receiver poppet 52 
into sealing engagement wife fee fud inlet 24 when fee xefudBxig nozzle Is disoonnei^d 
hxmi the shut-cff valve 12 or fee refuelling nozzle is in fee "off mode". 

The valve body 20 indudes a sampling port 58 located in this example approximatdy 
mid-'WS^ along fee body 20 and in fltdd commuidcatton Wife feue fud passageway 22 . 
The sampling port 58 indudes a samplijig edifice 60 bdng arrai^ed as to increase fe^ ) 
static pressure of the hydraulic fluid whldi in this example is fee fuel sampled from the 
£uelpaffi^geway22p The valve body 20 forfe^ indudes a hydraidlcbdet 62 in fluid 
communication wife fee hydraulic diamber 46 only. The valve body 20 indudes anothbr 
hydraulic inlet 64 which is arranged to provide hydraulic fluid to fee hydraulic chambi r 
38 in fee space rearward of fee piston 40 and disposed about fee piston return spring 4^ 

The shuthoff valve 12 also indudes a pressure inducing device located within the fuel 
passageway 22 adjacent fee valve head 30. In feis example fee pressure indudngdevios 
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is in the form of an odfice platse 65 and is designed to ''aitifidally" create an Increase iijt the 
magnitude of pressure drop across the valve 12 thus increa^g liie amount of static 
pressure available at the sampling orifice 60. Theqr5temmaykaveainixiixnalthresh(|Id 
piessure to ensure it operates and in qsplications where insufficient pressure Is gener< ited 
5 ^ther tihxcugh Ae valve 1 2; or downstream of ike valve 12^ the oiifice plate 65 is insta led 
to generetfe pressure at the sampling orifi ce 60 in excess of the minimal system pressui ie. 
Varying diameters or sizes ctf the orifice plate 65 can be used to create varying degrees of 
pressure increase. For example, refueUing applications having relatively high fiowrat is 
and inherotOy high downstream pressure head wiU require a 'low restriction" device. 
10 Conversely, applications with low flowrates and negligible downstream pressure heac I 
will require a "liigh restriction" device. 

As shown in figure 1 the level sensor 10 includes a strainer 66^ a hydraulic check valve 68, 
and a pressure accumidator 70 positioned adQaoent to one another witiiin the sampling 
flow line 14. The level sensor 10 also includes a level smsor valve or in this example a 

15 sp ocd val ve 72 whidi is arranged to be engaged or abutted by an &id of a connecting n »d 
76 i/^di at an opposite end is connected to a float device 74. Hie float device 74 is 
located within a float duimber 78 mounted witinn the fud vessel or tank (not shown) a nd 
desigiied to be flooded by fuel at fltepre-determined fuel level. Hie float chamber 78 
indudes one or more apertures (not illustrated) about i fs peripheral wall 80 and which 

20 permit flooding of flie chamber 78. A nonrretum or clieck valve 82 is included biAeb^ise 
of die chamber 78 and permits fluid or fu el to exit dte diamber 78 only so that cDntroU c d 
actuation of the spool valve 72 is effiected on flooding of the diamber 78. 

Figure 3 illustrates flie spool valve 72 in its upward CBrst)^ and downw;ard or home 
(second) positions in file rig|ht and left hand rq>resentatioris^ respectively. Hie spool 

25 valve 72 indudes a sensor body 84 having a cylindrical-shaped recess 86 witiiin wliuch 
spool 88 is slidably housed. The spool 88 is designed to be abutted by the end of the 
connecting rod 76. The sensor body 84 indudes a hydraulic flow passage 90 having an 
inlet or port 92 formed continuous wifli a pair of passageways 94 and 96 wMdi 
communicate with flrst and second outiets 98 and 100 (depending on the portion of the 

30 spool 88), respectively. The first and second passageways 94 and 96 adjacmt to the 

respective oudets 98 and 100 are connected to a drain port 1G2 for the relief of hydraulic 
fluid fioan tfiese passi^waya 94 and 96. 
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2. 



3. 
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In order to further describe the inventloiv operation of this mibodiment of the fluid Ic vd 
control systemtwill now be explained. Hie general steps involved in its operation are as 
follows: 



a leftielUng nozzle (not illiistrated) is connected to l3\e shut-o£f valve 12 at i ts fi lel 
inlet 24; 

the refudling nozzle Is turned cn wherdn the poppet 34 of die zefudling nozz e 
engages the receiver poppet 52 which is unseated so as to c>pen the fuel iidet 24 } 

fuel or any otlier fhnd flows through die fuel passageway 22 of the shut-off val ve 
12 and fills the vessd tank (not shown); 

the sampling port 58 samples fluid from, the basA passageway 22 and deli vers it to 
the pressure accumulator 70 via flie sampling flow line 14; 

the charged prerauxe accumidatw 70 pioiddes hydraulic fuel to the hydraidic iiAet 
64 of the piston houring 36 via die hydraulic xetum line 18 with the spool valve 72 
in its home or downward position (seomd positiozO as shown in tihe left hand 
representation of figure 3; 

the hydraulic fud provided to the hydraulic inlet 64 provides hydraulic pressui e 
to the piston 40 to assist the ntum qiring 44 in retaining tiie outlet vdve 
in its open conflguxatiOEv and any fluid pressure wtddn the hydraulic chamber 46 
on tlie forward dde of the piston 40 is exhaiisted into the fud tank ^ 
hydraulic return line 16, the second outlet 100 and die drain port 102 aa shown i)i 
ihe left hand represmtadon of figure 3; 



7. 



» 1 3/ 23 



25 



8. 



fuel or fluid will continue to flow tiuou^ die shut-off valve 12 into die tank unl il 
die preHletemuned level is readied wherdn fuel will flood the float chamber 78 
and the float device 74 will rapidly rise fording the connecting rod 76 iqnvard info 
abutment with tlie spool 88 whidh is also moved upward; 

the spool valve 72 is thus moved into its upwacd positf on (flrst podtion) as sktm n 
in the right hand r^resentatton of figure 3 wherdn die hydraulic fluid or fud is 
redirected/ via die throug^igoing passage of die spool 88 and the seccmd oudet 1( 0, 
to die hydraulic inlet 62 and the hjrdraulic chamber 46 cmto a fimrward fece of die 
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10. 



» 14/ 23 



piston 40 so as to uxge ihe piston 40, against the return spxing 44 forc^ tpgetlic r 
with the valve head 30 toward the fuel outlet 26; 

9. any hydraulic fluid prepare on tiie rearward face of die j^ston 40 within the 
piston dhiairiber ^ is exhawted into the fuel tank via die hydraulic port 64, the 

5 corresponding hydraulic return line 18, the first outlet 98 and the drain port 10 1 as 

shown in the right hand representation (rf figure 3; 

10. the shut-off valve 12 increases the fuel or fluid pressure within the fuel 
passageway 22 and upstream of the shut-ofiF valve 12 wherein die quick-fill 
refuelling nozzle is automatically shut-offe 

10 11. the xefudlirignQZ2le can dien be disconnected from die shut^ffval'^ 

If the refuelling n02S22e is not of a pressure-sensitive design for automatic shut-off, the 
refuelling nozzle is dosed manually. In any ev^ the shut-off valve 12 is retained in the 
closed position i/t4iilst die fluid or fuel level in the vessel or tank is at the pre-determinc d 
leveL HydrauUcfitUd{»%ssure is mi^tained within the hydraiA 
15 hydraulic fluid or fuel from die pressure accumulator 70. Th^ieforesr if die zefuelling 
nozzle is inadvertent^ turned ozv no fuel wiU pass the ^ut-off valve 12 and enter the 
vessel or tank. If a non-pressure sensittve refueling nozzle sudi as abulk-fill cotq^Bngb 
used, the sjrstem will retain the shut-off valve 12 in iti dosed mode with the vessel or tc nk 
full and the lefudling nozzle connected. 

20 Now diat a prefiened embodiment of the present invention has been descdbed in some 
detail it will be apparent to those skilled in the art that die fluid level c<»\trol system 
togedier vA^ the other aspects of the invention have at least die following advantages: 

1. the preferred shut-off valve relies on a combination of the biasing means and 

hydraulic fluid fmssure in retaining die valve in its nonnalIy-o]pen conflguratio4; 

25 2» die preferred valve is of a normaUynspende^gn and rdiesi^onhydrautt 
pressure alone In effecting its dosure; 

3* die fluid level control system need not xdy solely on tank pressurisadon in 

providing autom atic shut-crff but rather operates indepoulent of tank pressure; 



r i 
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5. 



the fluid level control system provides a fail-safe mechanisin to prevent the fl( 
fuel to the tank or vessel when the flidd level is already at the predetennined <jr 
generally maximum level; 

the shut-off valve of the prefixed example is rdatively unobstractive to ihe 
passage of fuel and as sudi provides quidc-filling of tanks or vessels. 



owof 
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Those skilled in the art will appreciate that the invention described herdn Is susceptib] 
vaxiations and modifications other Ihan those spedfically described. For example, the 
construction and configuration of tihe valve may vary from that of the shut-off valve 
described provided it functions as broadly defined in the q>edfica^ Thevaivemaj be 
of a an^e head configuration without die .inlet head of the described example of the si uit>- 
off valve. For example^ the shut-off valve may involve Ae omis^on of the front receiv jr 
section^ replaced by a pipe connection (threaded or flanged). Tliis connection would 
accepthose or pipework leading bxmx the upstream receiver <and nozzle). The poppet 
housing and associated components would be rq>Iaced by a conical head piece. The rc le 
of tHs head piece would be to dOlrecfe the flow, in Oie most efficient marmer^ 
passageway surrounding flie piston housing. 

All such variations and modifications are to be considered mthin tfie scope of tfie preset 
inventiorv the nature of which is to be determined from the foregoong description. 
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CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS 

1. A fluid levd control system comprising: 

a level sensor being adapted to mount to a vessel for sensing the level of its flu id 
Gontents; and 

a valve bdng adapted to connect to the vessel and operatively coupled to tihe I ivel 
sensor to control the flow of fluid to ttte vessel tiie valve being of a normally-o pen 
configuration whilst the fltiid level is below a predetennined level to pomit th e 
flow of fltiid to the vessel whereas at or above the predetermined level the leve I 
sensor efiFects closure of the valve to at least restrict the flow of fluid to the ves^. 

A fluid level oonbnol system as darned in ddm 1 wherdn tfie valve is 
faydrauUcally actuated by the level sensor* 

A fltdd level control syst^ as darned In daim 1 or daim 2 wherein the valve 
indudes a valve body having an dongate fluid passa^gew^ defining an inlet aiid 
an outlet at its x»pective end^ an inlet and an outlet valve headbdng^dably 
and axially disposed witiun ih& passageway lor dosure of flie respective inlet ajfid 
outlet of the fluid passagew^. 

A fluid level control ^stem as daboned in any one of ttie preceding didms 
arranged for use in conjunction with a refudling nozsde. 
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5« A fluid levd control system as daimed in d^m 4 wherdn flie refuelling nozzle^ 
of a dry break configuration and dedgned to a:igage the inlet valve head or the 
recdv^ poppet to effect its opening. 

6. A valve compristog: 

a valve body having an elongate fluid passs^geway defining an inlet and an outi^ 
at its respective ends; and 

an inlet and an outlet valve head being sUdably disposed witMn the fluid 
passageway for dosure of the respective inlet and ouflet of the fluid passagewa][^ 
the valve bel^g of a nonnally opm configuration wherein the outlet valve heac 
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urged out of sealing engagemmt witti the ouQet to pennit the flow of fluid 
through the valve. 

7, A valve as daimed in daim 6 whearein the ouflet valve head is connected to a 
piston which is slidahly received wthin a piston chamber of a piston housing 
mounted within the valve body. 

8. A valve as daimed in daixn 7 further compridng a faiadng element located wil hin 
tfie piston chamber and arranged to urge the piston away from the outlet and the 
outlet valve head out of the sealing engagonent with tiie outlet wherein the v^ve 
is in the normally open configuration to allow the flow of fluid therethrough. 
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A vahr e as daimed in daim 7 or daim 8 whex^ flie piston duimber indudes 
hydraulic dtiamber being arranged so that hydraulic fluid pressure applied to 
hydraulic diamber drives the piston toward the outlet and the ouflet head intc 
sealing engagement with the outtet to dose the valve, 

A valve as daimed in any one of dwms 6-9 wherein flie inlet vahre head is in t le 
kxm of a recover poppet whidi is slidably received within a poppet chamber j^f a 
poppethousingmounted wifldnflie valve body. 

A vahre as daimed in daim 10 further conqpridng a poppet faia^g element 
located vriithin tiie poppet diamber and arranged to urge flie reed ver poppet 
toward and into sealing etigagement wifli the inlet. 

20 12. A fluid levdsQisor comprising; 

a float device being adapted to locate within a vessel for sensing the level of its 
fluid contents; and 

a level sensor valve beJzig ootqpled to or arranged to engage the float device tfu i 
levd senor valve bdng addled to couple to a valve and the float device bdng 
25 arranged to move said sensor valve into a first podtion at a predetemiined levc 1 of 

fluid within flie vessd whereby the sensor valve permits flie flow of a hydrauli r 
fluid to Ifae valve to effect its doaure. 

18. A fluid level sensor as daimed in d«dm 12 wherein the level s&DSot valve indue ies 
a senses body having a recess wifliin wHdi a spool is didably house<i die 9^ 
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bdng opexatively coupled to or arranged to engage tiie float device via a 
connecting rod. 

14. A fluid level sensor as daimed in daim 13 v^Hberein ttie sensor body indud^ « 
hydraulic flow passage wfaidv with the flttid level at or above the predetermii led 
level and the level sensor valve in the first position^ cooperates with tiie recess in 
order to pemUt tihe flow of hydraulic fluid to ttie valve whereas in a second 
position the spool prevents the flow of hydraulic fluid to the valve whilst the Auid 
level in the vessel is bdow the predetmnined level. 

15. A fluid levd sensor as daimed in daim 14 wher^n the body of die valve indu les 
a sampling port operatively coupled to the level sensor valve to provide hydrs ulic 
fluid to said levd sensor and witfi the level sensor valve in tihe first positioiv tc 
redirect it to a hydraulic chamber of flie valve. 

16. A fluid level sensor as daimed in daim 15 wherein the sampling port is conne< ted 
to an inlet of the hydraulic flow passage of the sensor body via a sampling flov ^ 
line whidi indudes an in-line strainer, diedc valve and/or pressure accumulatf>r. 

17. A fluid level sensor as daimed in any one of daims 14-16 further comprising a jfirst 
hydraulic xetum line csonneded between a first outlet of &e hydraulic flow 
passage and the hydraulic diamber of the valve. 

18* A fluid level s^isor as daimed in any one of daims 12-17 ^^^lereln the hydrauli( : 
fluid is the fluid of flie vessel. 

19. A fluid level sensor as daimed in daim 18 further oomprl^qg a float dhtamber 
within wlddi the float device is located^ the float diamber arranged to be flMd^d 
by flie vessd fltdd at the predetermined levd. 

20. A fluid level sensor as daimed in didm 19 wheridn the float dhamber indudes c|ne 
or more c^erfiuxes about its peripheral wall and which permit flooding of tfie 
diambffi wfaldi indudes a non-return valve in its base wlddi permits flow out c|f 
the diamber only. 

2L A fluid level sensor as daimed in any one of daims 15-20 wherein the piston 
hotting of &e valve body indudes a hydraulic inlet to whidi the levd sensor 
valve is c^eratively ooupledt the hydraulic inlet bdng axrangect with flsA level 
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sensor valve in the second podtlorv to provide hydxaidic fluid pressure to die 
piston on an opposite fece to the hydraulic chamber whereby die hydraulic fit id 
as^sts a biasing dement in retaining the valve In a normally open mode. 

22. A fluid level sensor as daimed in daim 21 wherein the hydraulic inlet is coupl sd 
5 to a second outlet of the hydraulic flow passage via a second hydraxdic return ine. 

23. A fluid level smsor as daimed in daim 22 wherein the spool of the levd senso: - 
valve indudes a throug^going passage which, with said sensor valve in the 
second positiotv cooperates with the hydraulic flow passage to provide hydrai Uc 
fluid to the second outlet only and thus hydraulic fluid to die oppo^te face of \ be 

10 piston. 

24. A fluid level sensor as daimed in any one of daims 21-23 wherein the jnston 
housing indudes anodier hydraulic inlet to which the sensor valve is operativeiy 
coupled and being arranged to provide hydraulic fluid pressure to the piston tc > 
assist the bia^g element in retaining the valve in its open configxiration 
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ABSTRACT 

Hie present invmtion relates generally to a fhiid level control eystem compzi^g a level sex isor 10^ 
and a valve in Ae fdm of a shuboff valve 12. The level sensor 10 is mounted to a vessel (n< ►t 
shown) and designed to sense tiie levd of fluids such as fuel, in flie vessel- The shut-off valve 12 is 

5 designed to be actuated by a dry-break refuelling nozzle (not illustrated). The shut-off valv 5 12 is 
operatively coupled to the level sensor 10 via a sampling flow line 14 together with first anc 
second hydraulic letum lines 16 and 18^ respectivdy. The shut-off valve 12 is of a normally open 
configuration wherein it permits the flow of fuel firom flie refudling nozzle to the vessel wh 1st the 
fluid or fuel levd is bdow a predetemmied level. The levd sensor 10 is configured t^^fect 

10 dosure of the shut-off valve 12 v^^ien title fuel level is at the predetermined leveL 
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